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Development and growth of Tyrophagus putrescentiael] Schrank[] Acarinal] 


Acaridael] bred under different temperatures with different nutriments 

LIU Ting"*[] JIN Dao-Chao'' [GUO Jian-Jun'[] LI Lif] 1. Institute of Entomology[] Guizhou University[] 
Guiyang 550025[] China[] 2. Department of Parasitology[] Wannan Medical College[] Wuhu[] Anhui 2410010 
Chinal] 

Abstract] The development and growth of every stage of Tyrophagus putrescentiael] Schrank[] bred with two 
different food[] com and yeast[] under constant temperatures 12.5°C[] 15°C[] 20°C] 25°C and 30°C[] 
respectively] were studied. The developmental threshold temperature[] DTT] and effective accumulated 
temperaturd] EAT[] of different stage of T. putrescentiae were calculated. The results showed that the 
developmental period and the temperature were in negative correlation within the temperature range tested[] 
i.e.[] with the increase of temperature the time needed for development was shortened. The developmental 
threshold temperature and effective accumulated temperature were different for the mites bred at the same 
constant temperature but with different food. For the mites bred with yeast[] the whole generation took 48.04 d 
and 8.41d under 12.5°C and 30°C[] respectively[] DTT was 10.18°C and EAT 155.44 d °C. While for the 
mites bred with corn[] the whole generation lasted 78.79 d and 10.77 d under 12.5°C and 30°C[] DTT was 
10.52°C and EAT was 208.33 d °C. The body length and width of the adult mites were used to compare 
influence of food and temperature on the mite development. The results showed that food ingredient played 
important role[] while temperature had almost no effect on body size of the mite. 
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Table 1 Developmental duratiori] d|] of Tyrophagus putrescentiae bred with yeast and corn under different temperatures 

















0000 00 OO Temperaturd] CO 
Stage Food 12.5 15 20 25 30 

OO Eg OO Yeast 14.50 + 1.24 aA 8.74 + 0.64 bA 5.51 +0.30 cA 2.59 +0.12 dA 2.50 +0.15 eA 
OO Com 16.62 + 0.94 aB 10.46 + 0.58 bB 5.88 +0.35 cB 3.40 +0.09 dB 2.73 +0.15 dB 
O00 Larvae OO Yeast 6.98 + 1.00 aA 5.01 +0.27 bA 2.68 +0.46 cA 1.31 +0.05 dA 1.27 +0.17 dA 
OO Com 9.37+0.43 aB 6.98 + 0.35 bB 3.47 + 0.34 cB 2.18 + 0.174 dB 1.50+0.17 dA 
00000 OO Yeast 2.93 +0.13 aA 2.21 +0.21 bA 1.40 +0.20 cA 0.60 +0.00 dA 0.56 +0.03 dA 
First hypopus 00 Com 3.10 +0.12 aB 2.46 +0.24 bA 1.46 +0.17 cB 0.95+0.11 dB 0.70+0.15 dB 
0000 OO Yeast 4.94 +0.37 aA 3.90 +0.29 bA 1.62 +0.35 cA 1.21+0.11 dA 0.80 +0.02 dA 
Protonymph OO Com 10.47 + 0.24 aB 6.79 + 0.06 bB 4.26 +0.15 cB 2.17 +0.36 dB 1.65 +0.26 eB 
00000 OO Yeast 2.81 +0.01 aA 1.99 + 0.13 bA 1.60 +0.27 cA 0.60 +0.04 dA 0.58 + 0.05 dA 
Second hypopus OO Com 2.59+0.21 aB 2.21 +0.09 aB 1.31 +0.01 cA 0.94 + 0.06 dA 0.95 +0.05 eA 
0000 OO Yeast 4.57 +0.45 aA 3.51 +0.21 aA 2.43 +0.31 bA 1.12+0.01 cA 1.05 +0.16 dA 
Deutonymph OO Com 17.70 + 0.24 aB 8.41 +4.40 bB 2.98 +0.25 cB 1.65 +0.01 cdA 1.24 +0.04 dA 
00000 OO Yeast 3.31 +0.04 aA 2.40 + 0.099 bA 1.69 +0.24 cA 0.60 + 0.05 dA 0.55 + 0.03 dA 
Third hypopus OO Com 4.67+0.12 aB 2.70 + 0.436 bA 1.88+0.13 bA 1.14+0.16 cB 0.95 +0.05 cB 
0000 OO Yeast 8.00 + 0.62 aA 4.98 + 0.15 bA 2.12+0.07 cA 1.20 +0.04 dA 1.10+0.07 dA 
Pre-oviposition O00 Com 14.27 + 0.28 aB 9.78 + 0.63 bB 2.91+0.11 cB 1.35 +0.22 dB 1.05 +0.15 eB 
000 OO Yeast 48.04 +3.85 aA 32.73 +2.01 bA 19.05 +2.21 cA 9.23 +0.48 dA 8.41 +0.67 dA 
Generation 00O Com 78.79 +2.56 aB 49.79 +2.79 bB 24.18 +1.51 cB 13.78 +1.19 dB 10.77 + 1.02 eB 





0000000000+00000000000000000000000 P<oo(000000000m000000000000 
0000000000000000000000 M P <0.050Student s -0) 0 O Excel 2003M 

Notes[] Data in the table are mean + SD[] those in the same row followed by different small letters differ significantly] P < 0.05[] Duncan multiple mean test] 
while those of the same developmental stage in the same column followed by different capital letters differ significantl{] P <0.05[] Student’ s t-test Excel 20031. 
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Fig. 1 Developmental rate of Tyrophagus putrescentiae at different stages bred with yeast and corn under different temperatures 
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Table 2 Developmental threshold temperature and effective accumulated temperaturd] mean + SD[] in every stage of 


Tyrophagus putrescentiae bred with yeast and corn under different temperatures 


















































ce a DOooom<o 00004 <0 0000 0000, 
Stage Food Developmental threshold = Effective accumulated Regressive Correlation x 
temperature temperature equation coefficient 
OO Eg OO Yeast 10.12 + 1.92 45.11 + 6.72 T=10.12+45.11V —0.9136* 0.5424 
OU Com 9.70 + 0.74 54.80 + 3.15 T =9.70 + 54.80V — 0.9197" 0.1018 
OO Yeast 10.30 + 1.92 32.54 + 3.39 T = 10.30 + 32.54V — 0.9361” 6.3997 
OOO Larvae 
OO Com 10.33 + 0.95 45.98 + 2.15 T = 10.33 + 45.98V — 0.9465 * 7.1387 
0000 OO Yeast 10.10 + 0.74 26.56 + 0.92 T = 10.10 +26.56V - 0.9593" 4.1887 
Protonymph 00 Com 10.44 + 1.13 54.02 + 2.91 T = 10.44 + 54.02V —0.9393* 2.6864 
0000 OO Yeast 9.54 + 2.02 33.69 + 3.25 T =9.54 + 33.69V - 0.9611 4.4494 
Deutonymph 00 Com 11.91+0.54 70.73 + 0.93 T=11.91 +70.73V - 0.9023 * 3.9185 
A OO Yeast 10.18 + 1.58 155.44 + 19.75 T = 10.18 + 155.44 V — 0.9358 * 0.4350 
OOO Generation 
OO Com 10.52 + 0.13 208.33 + 1.83 T = 10.52 + 208.33 V —0.9156* 0.0937 
x00 0 Correlation] ** 0 O O Significant correlation. TOO O 0 O Developmental duration[] VOO O O O Developmental rate. 
U3 00000000000000000000 
Table 3 Comparison of length and width of the adult Tyrophagus putrescentiae bred with 
yeast and corn under different temperatures 
0000 OO OO Temperaturd] °C] 
Measurement item Food 12.5 15 20 25 30 
0000 Body length of OO Com 543 + 13 aA 400 + 5 bA 461+1 cA 494 + 9 acA 298 +8 dA 
emale mitd] pmf] OO Yeast 750 + 5 aB 623 + 10 bB 645 + 7 bB 6327 bB 526 +7 cB 
OO 00 Body width of OO Com 279 + 18 aA 21543 bA 227 +6 bA 254 + 1 abA 143 +4 cA 
female mitd] pm] OO Yeast 402 + 10 aB 322 + 8 bcB 328 +3 bB 339 +5 bB 261 +7 cB 
00000 Average body 00 Com 440 +8 aA 373 + 13 aA 418 +4 aA 440 +4 aA 382 +6 aA 
length of male mitd] pl] OO Yeast 565 +7 aB 514 +8 abB 526 +9 abB 542 + 8 aB 470 +3 bA 
00000 Average body OO Com 234 + 11 aA 203 +4 abA 224 +4 aA 228 +6 aA 172 +6 bA 
width of male mitd] ml] OO Yeast 316+5 aB 288 + 3 aB 287 + 3 aB 284 +3 aB 241 + 6 bB 
0000000*000 +000°000000000000000000000 P?<00000000000060000000000 
000000000000000000000 0 P <0.050 Student’ s +-0 0 00 
Notes[] The data in the table are mean + SD[] those data in the same row followed by different small letters differ significantlf] P < 0.05[Duncan's multiple range 
test([] while those data of the same measurement item in the same column followed by different capital letters differ significanth{] P < 0.05[] Student’ s ¢-test{]. 
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